The increase in cardiovascular disease (CVD) risk in rheumatoid arthritis (RA) is well known; however, appropriate management of this elevated risk in rheumatology clinics is less clear. Purpose of Review By critically reviewing literature published within the past 5 years, we aim to clarify current knowledge and gaps regarding CVD risk management in RA. Recent Findings We examine recent guidelines, recommendations, and evidence and discuss three approaches: (1) RA-specific management including treat-to-target and medication management, (2) assessment of comprehensive individual risk, and (3) targeting traditional CVD risk factors (hypertension, smoking, hyperlipidemia, diabetes, obesity, and physical inactivity) at a population level. Considering that 75% of US RA visits occur in specialty clinics, further research is needed regarding evidence-based strategies to manage and reduce CVD risk in RA. Summary This review highlights clinical updates including US cardiology and international professional society guidelines, successful evidence-based population approaches from primary care, and novel opportunities in rheumatology care to reduce CVD risk in RA.
Introduction
Patients with rheumatoid arthritis (RA) experience elevated risk of cardiovascular disease (CVD) including 50-70% higher risk of heart disease than the general population [1, 2] . Still, optimal ways to assess and manage this elevated risk are unknown, and there are few guidelines or evidencebased practices for managing CVD risk in RA. Recent recommendations from the European League Against Rheumatism (EULAR) and a few recent controlled trials offer some guidance and are further di scussed. Additionally, updates from US cardiovascular guidelines and evidence-based practices from primary care are highlighted. We aim to critically appraise the recent literature and suggest future directions by examining three strategic approaches to addressing cardiovascular risk: (1) an RA disease-centric approach including treat-to-target and RA medication management, (2) assessment of comprehensive individual risk via risk scores, and (3) management of traditional CVD risk factors using a clinic population-based model. Table 1 provides examples and an overview of these approaches. Given that 75% of US RA visits occur in specialty care [3] , rheumatology clinics have a tremendous opportunity to help patients with RA to manage and reduce CVD risk.
for achieving RA control which has been shown to improve numerous outcomes [14••] in randomized controlled trials [15•, 17] . "Abrogation of inflammation" by controlling RA, as emphasized in the 2014 treat-to-target update, improves CVD risk given the association between chronic inflammation and CVD [10] . It should be acknowledged, however, that a purely RA-centered approach to CVD risk management may overlook other important modifiable risk factors.
Glucocorticoids
A second consideration with an RA-specific focus on CVD risk is RA medication management, including the use of glucocorticoids. Both dose and duration of glucocorticoid use are associated with increased CVD risk [18•, 19] . In one study, authors reported that a dose threshold of 8 mg The latter cohort study also noted that both current and cumulative steroid dose increased risk of myocardial infarction. A 10-year follow-up of a 2-year randomized trial of low dose prednisolone in RA noted a trend towards reduced survival and increased cerebrovascular disease [19] . Therefore, the updated 2017 EULAR recommendations [21• •] on CVD risk management in RA advocate establishing a plan to stop or taper glucocorticoids to the lowest dose as soon as clinically feasible.
RA Treatments
Additional understanding has also emerged regarding the effects of many RA treatments on cardiovascular risk in recent years. Cox inhibitors including nonsteroidal antiinflammatory drugs have known CVD risk, with rofecoxib as the most notorious offender [22] . However, a recently published study found moderate doses of celecoxib to be noninferior to ibuprofen and naproxen for cardiovascular risk [23•] suggesting some risk for all selective and non-selective cox inhibitors. Conversely, antimalarial therapies have been associated with improved cardiovascular profile, potentially via reduction in inflammation, although this association has been debated. One observational study noted a 72% decreased incident CVD risk with hydroxychloroquine use [24] . However, the prospective QUESTRA trial (Quantitative Patient Questionnaires in Standard Monitoring of Patients with Rheumatoid Arthritis) did not suggest lower CVD event rates with hydroxychloroquine [25] . Methotrexate continues to be studied with regard to all-cause and cardiovascular mortality. In 2002, Choi et al. noted a significant survival benefit of methotrexate with a CVD mortality hazard ratio of 0.3 [26] . Most recently, several studies have reported that measures of atherosclerosis, including carotid intima-media thickness, can be reduced with methotrexate and other disease-modifying anti-rheumatic drugs (DMARDS) [27] [28] [29] . The ongoing Cardiovascular Inflammation Reduction Trial is even studying the effect of methotrexate on cardiovascular outcomes in a high CVD risk population without RA [30] . Additionally, some suggest that tumor necrosis factor (TNF) alpha blockade improves measures of CVD risk as compared to other DMARDs [31] and a systematic review found that anti-TNF medications may have a positive role in preventing progression of subclinical atherosclerosis [32] . Among newer biologics, while both tocilizumab and tofacitinib increase lipid levels, a post-marketing study on tocilizumab did not show an increase in cardiovascular events [33] . Further randomized controlled trials and long-term follow-up studies addressing CVD risk with RA therapies are warranted.
Comprehensive Individual CVD Risk Assessment
The second approach to managing cardiovascular risk in RA is via comprehensive individual risk assessment. This type of assessment is often accomplished using validated risk assessment tools or prediction scores to calculate individual risk with the goal of tailoring therapy on a per-patient basis.
Recognizing that the development of CVD involves a complex interplay of factors including genetic predisposition, medications, disease characteristics, and traditional CV risk factors, assessment of comprehensive individual risk in RA should optimally take into account these factors where current tools may fall short (Fig. 1) . One US example of a risk assessment tool is the American College of Cardiology/American Heart Association (ACC/AHA) atherosclerotic CVD (ASCVD) risk calculator [34] , wherein a 10-year calculated CVD mortality risk of >7.5% leads to recommendation of lipid-lowering agents and lifestyle modifications. As discussed above, however, this tool does not take into account RA-specific concerns including disease activity, glucocorticoids, or interactions that raise CVD risk ( Fig. 1 ) or who should calculate and manage risk factors. [41] . There remains a need for a validated, user-friendly estimation of CVD risk in patients with RA, with hopes that in the future such calculators could extend to other inflammatory diseases such as psoriatic arthritis or systemic lupus erythematosus. Other, simpler, more practical assessment strategies may need to be considered as well. An often debated aspect of CVD risk management has been whether this care should be the domain of the primary care physician (PCP) or the rheumatologist [42, 43] . EULAR recommendations from 2009 and 2017 emphasize that rheumatologists should be responsible for CVD risk management in RA. However, comprehensive CVD risk calculation and management involves multiple variables including smoking status, diabetes status, gender, age, blood pressure, and lipid values, which might be considered outside routine rheumatology practice. There are benefits to this comprehensive individual risk calculation approach, yet as will be discussed, this is a resource-intensive strategy that may not always be feasible in a busy rheumatology clinic with limited staffing.
Recommendations and Evidence for Risk Assessment
The 2017 EULAR recommendations for CVD risk assessment discuss comprehensive risk assessment, and another international consensus group recently proposed a list of cardiovascular quality indicators for CVD risk evaluation in RA [44•] . EULAR recommends completing comprehensive risk assessments in RA patients "at least once every five years and should be reconsidered following major changes in antirheumatic therapy," and treating high-risk patients or those with established CVD "according to national guidelines." EULAR and the quality indicators both address goals of reduction of glucocorticoids, assessment of traditional CVD risk factors such as smoking status and cessation, hypertension, hyperlipidemia, diabetes screening, and emphasize exercise and lifestyle. The quality indicator group even addresses specific frequency of such interventions, for example "physical activity goals should be discussed with their rheumatologist at least once yearly." The quality indicators also recommend communicating to the primary care physician "that patients with RA have an increased cardiovascular risk." A recent Canadian chart review noted gaps for many of these indicators, most notably documentation of formal CVD risk assessment, communication to PCP about an elevated blood pressure or increased CVD risk, and body mass index documentation and counseling in less than 10% of encounters [45] . A comprehensive risk assessment program would ideally aim to regularly address each of these risk factors to ensure quality care.
Individual CVD risk factor identification and calculation are suboptimal in many other RA studies [46] [47] [48] , and some have studied RA clinic approaches to identify and manage risk. Primdahl and colleagues studied more than 800 RA patients in the Netherlands, wherein study nurses performed comprehensive screening averaging 30 min per patient to assess CVD risk factors [49••] . They found that 14% of patients without known diabetes had impaired fasting glucose, and 37% had elevated blood pressure. Among 42% already diagnosed with hypertension, only 54% had a systolic blood pressure less than 140 mmHg. These results reiterate the utility of screening RA patients in rheumatology clinics to ensure they are monitored closely for traditional CVD risk factors. This research group also reported that in patients with low RA disease activity, nursing or shared care visits are cost effective [50, 51] and offered more time to discuss individual CVD risk and risk factors. Others have also shown that comprehensively screening individuals with RA for CVD risk is cost effective [52] . Despite these successes, practical considerations for executing comprehensive CVD risk screening in usual care RA clinics remain.
Imaging and Subspecialty Care
The 2013 AHA/ACC and US Preventive Services Task Force (USPSTF) guidelines do not advocate routine first-line use of imaging to assess CVD risk [53] . Yet, some have proposed methods for individual risk assessment in RA patients including imaging such as coronary arterial calcium scoring via cardiac computed tomography (CT) [46] or ultrasound [54] . CT has been shown to correlate with overall magnitude of atherosclerosis and subsequent CVD events in RA [55] . RA patients without known coronary artery disease have higher and more severe plaque burden on CT angiography [56] . One difficulty is that coronary artery calcium assessment only images calcified plaque, which tends to be more stable, whereas vulnerable, unstable plaque may not be visualized. Carotid ultrasound including carotid intima-medial thickness and arterial stiffness is another modality studied to assess CVD burden, and this was predictive of CVD events in a cohort of RA patients [57] . The exact role of imaging in CVD risk assessment in RA patients remains unclear.
Some have proposed referral of high-risk patients to primary care or preventive cardiology and other health systems have developed dedicated cardiology-rheumatology clinics to comprehensively assess at-risk RA patients [58•] . However, in one study of patients with psoriatic arthritis, just 10% of those referred attended a preventive cardiology visit, and ultrasound assessment of carotid plaques and cardiology referral did not change management [59] . Moreover, cardio-rheum clinics are not feasible in all systems, and the above findings suggest that follow-up arranged through primary care or rheumatology clinics might improve impact by ensuring patient attendance and buy-in. Future work could address the utility and costeffectiveness of such resource-intensive modalities for routine assessment of individual CVD risk in RA.
Targeting Traditional CVD Risk Factors at a Population Level
A third strategy for managing CVD risk in patients with RA is by addressing one or more traditional CVD risk factors at a rheumatology clinic population level. As mentioned, because 75% of RA visits in the USA occur in specialty clinics [3] , this could be a prime location to address prevention topics historically attributed to primary care. Population health science supports that such interventions with a wide population reach improve impact, noting that impact is a product of reach times effect [60] . In one study, 80% of RA patients had at least one prevalent cardiovascular risk factor, and rates of traditional risk factors were shown to also be under-diagnosed and poorly controlled in this population [46] . Newly incident CVD risk factors were also higher in RA patients in another study [41] . Understanding that time is valuable and limited, assessment or management of these risk factors may be delegated. Non-MD staff such as nurses or medical assistants may be empowered by the development of staff-led protocol interventions that can take place during rooming or nurse visits as has been tested in primary care [61•] .
Hypertension
The Centers for Disease Control and Prevention (CDC) has prioritized HTN as a national target for reducing CVD risk at a population level even beyond RA, saying nothing will save more lives than hypertension protocols [62, 63] . Importantly, one study estimated that treating just 11 patients with moderate hypertension (defined as a systolic blood pressure between 140 and 160 mmHg) would prevent one CVD event in the general population [64] . The current Eighth Joint National Committee (JNC 8) guidelines on HTN published in 2014 recommend treatment for a blood pressure >150/90 in adults >60 years or >140/90 in younger adults regardless of comorbidities such as diabetes or RA [65•] . Controversy surrounded these guidelines, and with subsequent evidence of lowered blood pressure across all age groups, the American Society of Hypertension recommends a threshold of 140/90 for all patients [66] . Similar to the general population, in RA HTN is the most prevalent CVD risk factor making it an appealing reversible target. Moreover, in RA, HTN is associated with asymptomatic cardiovascular organ damage on echocardiography, independent of inflammatory activity [67] . One study showed a 29% gap in diagnosis of HTN in RA patients compared to non-RA patients using longitudinal blood pressures [68] . Interestingly, a premier US multispecialty group that used hypertension protocols demonstrated no gap [69] . In that large health maintenance organization, implementation of a system-wide hypertension program with nurse protocols had significantly improved population level blood pressure control rates in RA and non-RA populations [61•] . Similarly, by using electronic medical record alerts and staff protocols, rheumatology clinics can identify and refer patients with high blood pressure to the PCP for management [70, 71] . Given that blood pressure is measured at nearly all RA visits, and HTN is highly prevalent and reversible, it is a prime target for rheumatology clinics.
Tobacco
Tobacco use is a modifiable CVD risk factor of particular importance in RA for reasons beyond risk of cardiopulmonary disease. Smoking is a strong risk factor for RA [72] , yet up to one third of patients with RA still smoke [73] . Tobacco use has been linked to progression of RA disease activity [74•] and reduced medication efficacy [75] [76] [77] [78] . In primary care, staff interventions and quit line referrals are effective [79, 81•] and are advocated by USPSTF guidelines [82] and the US Public Health Service [83] . These are also cost-effective interventions; in the USA, quit line services are available free in all 50 states, and Medicare, Medicaid, and most insurance plans will cover tobacco cessation therapies. Specifically, a simple "Ask, Advise, Connect" model was 13 times more effective than passive referral using brochures to get smokers to connect with quit lines [84] . Internationally, Naranjo et al. highlighted the need for more standardized, clinic-or systemwide interventions for tobacco cessation reporting a lack of a protocol in many rheumatology departments, although 65% of rheumatologists self-reported advising their patients to quit smoking "most or all of the time" [84] . In a prospective study by that group, one out of six RA patients quit smoking after a systematic clinical intervention was established [85] . Additionally, a recent study showed equal efficacy of over the counter nicotine replacement therapy and prescription varenicline for successful smoking cessation [86•] , potentially simplifying treatment. Given potential gains for both RA control and cardiopulmonary health, tobacco cessation through simple quit line referrals and nicotine replacement counseling could be important rheumatology clinic population interventions.
Hyperlipidemia
Hyperlipidemia is another traditional CVD risk factor with interesting implications in RA and CVD risk. A paradoxical lowering of lipid levels is observed in poorly controlled RA despite high ongoing CVD risk due to concurrent inflammation [10] . For this reason, EULAR encourages use of the total cholesterol/high-density lipoprotein (HDL) ratio, which is "a better CVD risk predictor in RA than individual lipid components," and adds that such measurements are also acceptable in the non-fasting state [21••] . Some authors discuss using low-density lipoprotein (LDL), HDL, or apolipoproteins B or A1 to monitor CVD risk due to chronic inflammation [87] . International recommendations differ with regard to lipid monitoring and management in RA; the United Kingdom and Canada list RA as a risk factor to recommend more frequent testing [37, 88] , however the US does not explicitly recommend more frequent testing. EULAR recommendations mention that lipids should ideally be assessed when disease is stable or in remission, but do not comment on specific frequency of testing [21••] . Several authors have noted suboptimal lipid testing in RA [46, 89, 90] . As with assessment of CVD risk, there is also considerable debate on whether lipid management should be the domain of the PCP or the rheumatologist. Whether patients with RA or other inflammatory diseases would benefit from more frequent lipid monitoring especially if their disease is not well-controlled also merits further investigation.
Statins, one of the most important classes of lipid-lowering agents which are also known as HMG-CoA reductase inhibitors, demonstrate multiple benefits in RA. Two trials, TRACE (Trial of Atorvastatin for Primary Prevention of Cardiovascular Events in RA), which was stopped early due to low event rate, and its predecessor, TARA (Trial of Atorvastatin in RA), showed statistically significant arthritis and lipid-control effects of statins [91, 92] . Another trial reported better articular response in RA patients receiving tofacitinib plus atorvastatin compared to tofacitinib monotherapy [93] . Furthermore, after statin discontinuation, TARA patients experienced increased all-cause and CVD mortality within a month [94] potentially due to loss of anti-lipid and anti-inflammatory effects of statins. Likewise, authors noted a 2% per month frequency of acute MI following statin discontinuation in a population-based RA cohort study [92] . A study reporting that arterial stiffness improved after long-term treatment with rosuvastatin in patients with RA also supports statin use [95] . The 2013 ACC/AHA guidelines simply recommend that clinicians "use clinical judgment in these situations, weighing potential benefits, adverse effects, drug-drug interactions and patient preferences" with regard to initiation of statin therapy in patients with "rheumatologic or inflammatory diseases." [96•] . Importantly, these new guidelines suggest initiating statins at varying intensities based on the calculated risk profile with lesser emphasis on LDL targets.
Nevertheless, certain RA therapies demand special lipid monitoring. Tocilizumab requires testing at 4 to 8 weeks after initiation and every 6 months thereafter and tofacitinib requires testing 4 to 8 weeks after initiation [97, 98] . There are no evidence-based guidelines for monitoring dyslipidemia and cardiovascular risk in patients on chronic glucocorticoids. One study demonstrated that prednisone increased HDL but did not affect LDL or total cholesterol/HDL ratio [99] as supported by EULAR. Conversely, in the TEAR trial and other studies, lipid levels and function improved after initiation of methotrexate or triple therapy via improved disease control [73, 100] . In accordance with major professional society and medication-specific monitoring recommendations, most agree that rheumatologists should execute lipid monitoring in such circumstances [21••] .
Diabetes, Obesity, and Physical Inactivity
Finally, we combine diabetes, obesity, and physical activity in the broad category of metabolic conditions to consider in CVD risk management in RA. We and others have noted gaps in screening for diabetes mellitus [42, 49 ••] and a lack of lifestyle counseling [47, 101] . Reasons for this are likely multifactorial, including lack of time, perhaps lack of knowledge or experience, or a belief that this is managed in primary care [42] . The updated 2017 EULAR recommendations advocate lifestyle counseling, emphasizing the importance of these strategies for overall health. In RA, physical activity slows radiographic disease progression, decreases CVD risk and pain perception, and increases bone mineral density [102] . One study demonstrated significantly improved blood pressure, body mass index, and disease activity and severity after 6 months of an individualized aerobic and resistance high intensity exercise program for RA patients [103] . A second RCT studying resistance training showed restoration of lean mass and function in patients with RA [104] , and another demonstrated improved endothelial function, suggesting an improved cardiovascular profile as well [103] . One observational study noted that individuals who were physically active presented with milder RA [105] . Still, in Primdahl's study, 66% of RA patients did not meet physical activity recommendations [49••] . The EUMUSC.net project, in collaboration with EULAR and the European Union, recommends that providers refer patients with newly diagnosed RA for enrollment in an individualized exercise program [106•] . The CDC recommends four evidence-based programs for physical activity in patients with RA [107•] . Given the numerous benefits of physical activity in RA and potential impact on CVD risk, we suggest rheumatologists address activity and other lifestyle factors at least annually per the quality indicator recommendations [44•] .
Limitations in the current literature include a paucity of large randomized controlled studies examining CVD risk management in RA with sufficient longitudinal follow-up to observe changes in CVD event rates. Moreover, some of the best-studied interventions for assessing and modifying risk factors, such as comprehensive nurse or cardiology clinic CVD screening visits [49••, 52] , are resource intensive but are deserving of further study. New evidence from beyond rheumatology suggests that varied strategies may be tailored to specific clinic and patient population needs.
Conclusions
Patients with RA, who are at higher CVD risk than their peers, often experience suboptimal management of CVD risk factors. We have discussed three approaches to management of CVD risk in patients with RA: disease-specific, comprehensive individual risk assessment, and rheumatology clinic population-based. From the RA disease-specific standpoint, we recommend treat-to-target care, glucocorticoid reduction, and careful consideration of medications that impact CVD risk. Regarding individual risk, EULAR recommendations suggest comprehensive individual CVD risk assessment with risk calculation at least every 5 years or more frequently with major changes in anti-rheumatic therapy. Regarding traditional risk factors, we encourage initiation of clinic population monitoring strategies aiming for blood pressures of less than 140/90 mmHg, smoking cessation, lipid monitoring, and appropriate statin therapy. Rheumatologists should also counsel patients on lifestyle modifications and physical activity at least annually, and communicate regularly with the PCP regarding CVD risk as recommended by global quality indicators. Given their close relationships with RA patients, who frequently consider rheumatologists their main physicians, rheumatology clinics are well positioned to regularly address modifiable CVD risk factors [21••] . It is imperative to study new strategies to manage CVD risk in RA and other autoimmune conditions given their potential to improve individual and population health.
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